ABSTRACT
INTRODUCTION
The importance of Personal Knowledge Management (PKM) has been addressed by many researchers (as cited in Chatti, 2012, p.2) . It helps individuals with knowledge creation, management, and application. Helping students to manage their personal knowledge efficiently is not an easy task, especially in online courses. Without face-to-face interaction, it is especially challenging for instructors to teach students tacit knowledge (Kanfer et al., 2000; Tee & Karney, 2010) , such as attitudes, beliefs, content-specific skills, experiences, mental models, perspectives, or values, because this type of knowledge is not written in instructional materials (Nonaka, 1994; Yi, 2006) . Thus, it is indispensable for online instructors to look for strategies to support student learning throughout the process of knowledge management (Ou & Davison, 2007) . This article discusses strategies to support PKM using a wiki site in online courses and examines student perceptions of the helpfulness of the wiki site and the applied PKM-related strategies.
LITERATURE REVIEW
PKM complements organizational knowledge management by focusing on "the individual's quest to learn, work efficiently or socialise" (Razmerita, Kirchner, & Sudzina, 2009 , p. 1021 . Personal Knowledge Management was first introduced in Frand and Hixon's (1999) working paper, and they defined it as a conceptual framework to organize and integrate information that is important to individuals. It also offers a strategy for transforming random information into systematic and expandable personal knowledge (Frand & Hixon, 1999) . The concept of PKM has evolved since 1999 and involves individuals' interactions with others and with ideas (Efimova, 2005) . In order to manage personal knowledge efficiently, individuals need to "find, interpret and connect relevant pieces of information, negotiate meanings, elicit knowledge in conversations with others, create new ideas and use them to come up with a final product" (Efimova, 2005, p. 8) .
Knowledge can be perceived in two dimensions: explicit knowledge and tacit knowledge (Nonaka, 1994; Polanyi, 1966) . Explicit knowledge is objective and detached from individual and social value systems (Hislop, 2005) . It can be obtained by learning from structured instructional materials such as academic articles and instructor's handouts or textbooks. On the other hand, tacit knowledge is subjective and content-specific and may be perceived differently based on an individual's value system or personal expertise (Nonaka, 1994) . Individuals usually construct their tacit knowledge by observing and imitating others' behaviors or interacting with others within groups (e.g., experience sharing, peer evaluation, peer review) (Anand & Singh, 2011; Baran & Çağıltay, 2006; Bender & Longmuss, 2003; Yi, 2006) . According to the SECI (Socialization, Externalization, Combination, and Internalization) model of knowledge creation proposed by Nonaka and Konno (1998) , the process of knowledge management is a "spiral" of dynamic interactions between explicit and tacit knowledge. In the process, students 1) share tacit knowledge through "socialization," 2) express tacit knowledge in understandable forms through "externalization," 3) convert explicit knowledge to more advanced and complex explicit knowledge through "combination," and 4) convert explicit knowledge to tacit knowledge through "internalization." After "internalization," the process continues to a new level of knowledge creation and management.
In addition, to help students manage their own knowledge efficiently, seven techniques have been proposed by Dorsey (2000) , suggesting students should: 1) use library databases or web search engines to retrieve needed information;
2) use professional guidelines or criteria to evaluate the retrieved information;
3) organize the retrieved information systematically using appropriate tools; 4) analyze and stratify the retrieved information; 5) present the retrieved information to the target audience in a clear and meaningful way; 6) secure the confidentiality of the retrieved information; and 7) collaborate with others to share and construct knowledge.
More specifically, to manage tacit knowledge, students need to interact with others through social or peer networking to get feedback and share information. To manage explicit knowledge, students need to create, store, transfer and apply explicit knowledge to problem-solving (Lee, 2009) . They also need to learn how to transfer tacit knowledge to explicit knowledge and apply their knowledge to real-world situations appropriately (Anand & Singh, 2011) .
The authors of this article adopted the SECI model of knowledge creation (Nonaka & Konno, 1998) and integrated relevant PKM ideas from the literature (Anand & Singh, 2011; Baran & Çağıltay, 2006; Bender & Longmuss, 2003; Dorsey, 2000; Efimova, 2005; Frand & Hixon, 1999; Lee, 2009; Ou & Davison, 2007; Polanyi, 1966; Razmerita et al., 2009) to propose a set of strategies to help students manage their personal knowledge in online courses using web tools: 1) socialization [from tacit knowledge to tacit knowledge]: a) Assign students to small groups for collaboration.
b) Encourage students to use different media to share personal ideas and experiences.
2) externalization [from tacit knowledge to explicit knowledge]: a) Encourage students to express their own ideas in a meaningful way. b) Require students to clearly explain and construct their own ideas by providing analogies, examples, scenarios, etc.
3) combination [from explicit knowledge to explicit knowledge]: a) Teach students to retrieve information efficiently from library databases or by using web search engines. b) Require students to evaluate the retrieved information based on professional guidelines or criteria.
c) Ask students to analyze information systematically.
d) Require students to organize information in a clear and logical way. e) Encourage students to connect the retrieved information to their prior knowledge and combine them into new knowledge. 4) internalization [from explicit knowledge to tacit knowledge]: a) Ask students to prove what they have learned from structured learning materials. b) Require students to reflect on what they have learned from structured learning materials.
In term of the tools used to support online PKM, Razmerita et al. (2009) (Cooney, 2006; Grace, 2009; King, 2006; Singh, Harun, & Fareed, 2013) , and they are well-known for their advanced functionalities of 1) group communication and interaction, 2) sharing, distributing and presenting information, 3) storing and retrieving information, 4) creating information, 5) modifying and editing information, 6) organizing information, and 7) tracking learning history (Grace, 2009) . Thus, the authors of this article chose a wiki site, PBworks (www.pbworks.com), as a Web 2.0 tool to support online PKM.
STUDY IMPLEMENTATION

Context
The proposed PKM-related strategies were implemented in six fully online, semester-long course sessions in a southern university in the United States to help students manage their personal knowledge. Four course sessions in the Online Teaching Endorsement (OTE) program focused on preparing master-level students to be online instructors and making sure they would learn knowledge and skills needed for online course design, development, and delivery (see Sample Class A below). The other two sessions were the introductory course to instructional design and technology (see Sample Class B below). Students in the Instructional Technology Master's Degree (ITMED) program were required to take this introduction course. Students enrolled in each session received three credit hours. In these course sessions, students were given similar instructions (e.g., assignment guides, wiki tutorials, and peer evaluation rubrics) by the same instructor to use PBworks as a knowledge management system for 1) sharing their own knowledge with others, 2) presenting their course assignments or projects, 3) organizing the collected learning e-resources, 4) assessing their own knowledge, experiences, and skills, and 5) reflecting on their own learning process and outcomes throughout the course. Students were randomly assigned into small groups for sharing knowledge and providing peer feedback. The instructor also gave students individual feedback to deepen knowledge, correct misconceptions, motivate learning, facilitate group communication, and encourage self-reflection. It is believed feedback from peers and the instructor help reinforce the process of knowledge management (King, 2006) . Sample Class A Sample Class A was one of the courses in the OTE Program that prepared master-level students to be online instructors. Its goal was to engage students with practical experiences in the selection, implementation, and evaluation of digital resources and strategies for online teaching and learning. Students in this class were randomly assigned into groups of two to three and were asked to use PBworks for assignment completion, group communication, and peer feedback. The major instructional activities on the wiki site included: 1) Scenario Construction: Students had to construct scenarios focusing on areas of online teaching, learning, assessment, and evaluation strategies.
2) P-12 Learning Module: Students had to design a unit of instruction for specific P-12 target audiences, including syllabus construction, activities planning, instructional materials and assessments design, and self-reflection on the entire design process.
3) Knowledge Management System (KMS): Students had to build an online portfolio using the wiki site to present their course assignments and organize learning e-resources that are helpful to them such as learning objects, lesson plans, professional literature, and websites.
One of the scenarios was about incorporating learning objects and multimedia into an online lesson each student wanted to create. Students were asked to provide the following information for this scenario assignment, including: 1) a title of the lesson, 2) an introduction to the lesson, 3) essential question(s) related to the lesson, 4) relevant learning objectives, 5) learning object(s) for the lesson, 6) an instruction of how to use the selected learning object(s), 7) a description about how the selected learning object(s) address the "dimensions of flexibility," and 8) relevant assessment criteria. Students had to revise their work based on the feedback received from their peers and the instructor. They also needed to complete peer-and self-evaluations based on the quality, timeline, and accuracy of the feedback received and given at the end of the course. They were required to maintain and continue developing the built KMS throughout the OTE program.
Sample Class B
Sample Class B was the introductory course in the ITMED program. Its goal was to introduce master-level students to theories of learning and instruction, digital citizenship, and research and practice in the Instructional Design and Technology (IDT) field. Students were randomly assigned into groups of three to five and were asked to use the PBworks wiki for project completion, group communication, and peer feedback. There were three major projects in this class: 1) IDT & Self Project: Students participated in and completed specified individual and group activities designed to develop IDT knowledge and skills related to personal and professional goals.
2) IDT & Community Project: Students participated in and completed specified individual activities designed to develop IDT knowledge and skills related to theories and communities of practice.
3) IDT & Society Project: Students participated in and completed specified individual and group activities designed to develop IDT knowledge and skills related to social issues.
One of the three major projects, the IDT & Self Project, included three activities. First, students had to write a narrative to state their professional background and goals for working and studying in the area of IDT. Second, students had to analyze their own professional goals against the framework of the Association for Educational Communications and Technology (AECT) five domains (design, development, utilization, management, and evaluation) (Seels & Richey, 2012) and their own skills development within these domains and the students had to address how they would achieve their professional goals. Third, they had to work with their group members to explore the IDT resources available to help them achieve their professional goals. Students were asked to construct most project contents through the wiki site and reflect on their own learning process. They also had to revise their work based on the feedback received from their peers and the instructor and complete peer-evaluation based on the quality, timeline, and accuracy of the feedback received at the end of the course.
Instrument
To understand how students perceived the use of the wiki site and the applied strategies to support online PKM, the 130 master-level students in the six online courses were invited to complete a perception survey at the end of the course sessions. Students in the ITMED program were not required to take the OTE courses but they could take the courses as electives. Students who took both types of courses were instructed that they only had to fill the survey once. The perception survey contained four main sections: 1) Questions 1-3: demographic information (three items related to gender, prior experience using wikis for PKM, and comfort level of using wikis for PKM), 2) Questions 4-12: perceptions of using the wiki site to support PKM in online courses (nine five-point Likert scale items), 3) Questions 13-23: perceptions of using the PKM-related strategies to facilitate the process of knowledge management, including "socialization," "externalization," "combination," and "internalization" (eleven five-point Likert scale items), and 4) Questions 24-25: suggestions for improving the wiki site and the applied PKM-related strategies (two open-ended questions) (see Appendix A).
The reliability of the survey was high, with Cronbach's alpha at .95 and .89 for Section 2 and Section 3, respectively.
RESULTS AND DISCUSSIONS
In total, 57 students (including 11 males and 46 females) completed the survey to share their thoughts on the use of the wiki site and the applied strategies to support online PKM. Forty-two students were in the OTE program and 15 of them were in the ITMED program. The survey response rate was 43.85%. Twenty-six students (45.6%) reported they had used wikis for PKM prior to the current course they were taking, but the rest of them (31 students, 54.4%) did not have any prior experience using wikis for PKM. In addition, 51 students (89.5%) reported they felt comfortable using wikis for PKM. Table 1 is a summary of the participant demographics.
Descriptive data are provided in Table 2 to show the means and standard deviations for questions in Sections 2 and 3. The means for all sections were above 4, which indicated students strongly agreed that using both the wiki site and the applied PKMrelated strategies did help support and facilitate their personal knowledge management in online courses. The lowest rating was found on the perceived helpfulness of the applied strategies to facilitate "socialization" (M = 4.19; SD = .66) and the highest rating was found on the perceived helpfulness of the applied strategies to facilitate "combination" (M = 4.54; SD = .43) in the process of knowledge management.
The Use of the Wiki Site to Support Online PKM
There were nine five-point Likert scale items in Section 2 of the survey about using the wiki site for group communication (Question 4), sharing knowledge (Question 5), presenting knowledge (Question 6), storing knowledge (Question 7), retrieving knowledge (Question 8), organizing knowledge (Question 9), refining knowledge (Question 10), monitoring knowledge (Question 11), and securing knowledge (Question 12). In Table 3 , the means for questions in Section 2 were all above 4, which indicated that students strongly agreed with the helpfulness of the wiki site to support PKM in online courses. This result was consistent with the suggestion for using wikis to support PKM made by Razmerita et al. (2009) .
Out of the nine questions, Q4-Q12, the lowest rating was found on Question 4, which concerns using the wiki site to support group communication during the online PKM process (M = 4.12; SD = .83). The reason for this relatively lower rating was probably that the amount of peer feedback received in different groups varied greatly. Some groups worked closely together via the wiki site, but other groups might need intervention from the instructor to use different communication strategies for better group interaction. The comments made by students to the last two open-ended questions could be used Table 1 . Participant Demographics to explain this result. For example, Student 38 (OTE) mentioned she did not receive much review and feedback from her group members and noted, "I received instructor's feedback on all wiki assignments and activities but did not receive much peer review and feedback. It is difficult to make revisions based on peer review when you don't receive much of it." Setting up a checkpoint during the online PKM process may help ensure all students have similar group work experiences. In addition, students do not typically engage in activities that require peer feedback when interacting with one another in online courses. Thus, to facilitate the group communication in the online PKM process, giving students an inclass training including guidelines, instructional handouts, lectures, or worked examples on how to provide peer feedback before asking them to use wikis for online PKM would probably help resolve this problem (Brammer & Rees, 2007; Hsiao, 2017; Hsiao, Huang, & Moore, 2014 , 2016 Sluijsmans, Dochy, & Moerkerke, 1998) . By giving students an in-class training, they would know how to effectively share their own knowledge or experience within a group in online courses, which triggers the exchange of tacit knowledge (Yi, 2006) .
The Use of the PKM-related Strategies to Support
Online PKM There were 11 five-point Likert scale items in Section 3 about the use of the PKM-related strategies to support the process of knowledge management, including "socialization," "externalization," "combination," and "internalization." Out of the 11 questions, Q13-Q23, the means for questions in Section 3 were all above 4 except for Question 13 (M = 3.81; SD = .92) (see Table 4 ). According to the data shown on Table 2 , the applied PKM-related strategies contributed the least to help student share tacit knowledge through "socialization" in the PKM process. There were two applied strategies to help with facilitating "socialization" in the process of knowledge management. One was to have students work in small groups for knowledge management (Question 13) and the other was to ask students to use different media to share their knowledge (Question 14). Students less agreed with the helpfulness of using group method (M = 3.81; SD = .92) as compared to using different media (M = 4.58; SD = .63) to support "socialization" in the online PKM process. The result was consistent with students' responses to Question 4 related to group communication. Again, setting up a checkpoint during the online PKM process may help ensure that all students have similar group work experiences and maximize the helpfulness of the group method to "socialization." Giving students an in-class training on how to provide peer feedback may also help facilitate group communication and share tacit knowledge in the online PKM process (Brammer & Rees, 2007; Hsiao, 2017; Hsiao et al., 2014 Hsiao et al., , 2016 Sluijsmans et al., 1998) .
Based on the data shown on Table 2 , the applied PKM-related strategies contributed the most to help student convert explicit knowledge to more advanced and complex explicit knowledge ("combination") in the PKM process. There are five strategies to help with facilitating "combination," including: 1) searching information via library databases or web search engines to expand knowledge, 2) evaluating information based Table 3 . Means and Standard Deviations for Questions in Section 2 on professional guidelines or criteria to define knowledge, 3) analyzing resources, skills, practices, and career goals to refine knowledge, 4) building a knowledge management system to organize knowledge logically, and 5) building a knowledge management system to combine new knowledge and prior knowledge. Among those strategies, students more agreed with the helpfulness of building their own KMS on knowledge organization (M = 4.61; SD = .56). It was also the highest rating found in Section 3 (see Table 4 ).
Factors Affecting Student Perceptions
In addition to the descriptive data provided, independent t-tests were used to see if certain factors were significantly influencing student perceptions of the wiki site and the applied strategies to support PKM in online courses. The results showed that gender and student comfort level with wikis for PKM influence student perceptions of some applied strategies (see Table 5 ). Significant differences were found between male and female students' responses to Question 16 and Question 23. Question 16 related to the perceived helpfulness of constructing scenarios to demonstrate knowledge. Male students rated higher (M = 4.73, SD = .47) than female students (M = 4.20, SD = .75) on this question, t(55) = -2.24, p = .029. Question 23 related to the perceived helpfulness of writing a reflection paper/caption to reflect on knowledge development. Again, male students (M = 4.73, SD = .47) rated higher than female students (M = 4.07, SD = .88) on this question, t(55) = -2.41, p = .020. These results showed that male and female students perceived differently on the helpfulness of some applied strategies to support online PKM.
In addition, in the responses to Question 16, Question 20, and Question 22, significant differences were found on the perceived helpfulness of the applied strategies to support online PKM between students who felt more comfortable and students who felt less comfortable using wikis for PKM. First, Question 16 related to the use of scenarios to help with knowledge demonstration. Students who felt more comfortable using wikis for PKM rated higher on the question (M = 4.37, SD = .66) than students who felt less comfortable (M = 3.67, SD = 1.03), t(55) = -2.32, p = .024. Second, Question 20 was about building a KMS to help with knowledge organization. Again, students who felt more comfortable using wikis for PKM rated higher (M = 4.67, SD = .52) than students who felt less comfortable on the question (M = 4.17, SD = .75), t(55) = -2.14, p = .037. Third, Question 22 was about using projects/modules to help with internalizing knowledge learned from the class. Students who felt more comfortable using wikis for PKM rated higher on the question (M = 4.61, SD = .49) than students who felt less comfortable (M = 3.83, SD = .75), t(55) = -3.44, p = .001. These results revealed that comfort level with using wikis for PKM was another factor affecting how students perceived some applied strategies.
Suggestions for Improvement
Question 24 and Question 25 were openended questions allowing students to share their thoughts with more detail and provide suggestions for improving the use of the wiki site and the applied strategies to support online PKM. These suggestions should be considered when revising the PKM-related strategies and activities for future courses.
Although many students reported they liked the use of the wiki site and the applied strategies to support online PKM, some did point out the problem with formatting on the wiki site. Three students mentioned the same problem with the wiki site used. Student 6 (ITMED) said, "My only issue with the wiki [site] was formatting problems with items that were copied and pasted into the wiki [site] . For example, the font size and style would not change to the choices that I picked in the wiki [site] ." Student 24 (OTE) also mentioned: Formatting guidelines or tutorials may need to be provided to avoid this type of problem for future courses.
CONCLUSIONS AND RECOMMENDATIONS
The authors of this article discussed the strategies to support PKM in online courses using a wiki site and examined student perceptions of the use of the wiki site and the applied PKMrelated strategies. The results showed that students perceived the helpfulness of using the wiki site to support PKM in online courses. Although students reported they liked the use of the wiki site for online PKM, some did point out the problem with formatting on the wiki site. Thus, formatting guidelines or tutorials may need to be provided to avoid this type of problem for future courses.
In addition, the results showed that students also valued the applied strategies to support online PKM, although they less agreed with the helpfulness of using the group method to share tacit knowledge ("socialization"). The applied PKM-related strategies contributed the most to help students convert explicit knowledge to more advanced and complex explicit knowledge ("combination") in the process of knowledge management. Among those strategies to support "combination," students gave the highest rating to the helpfulness of building a KMS to knowledge organization.
Although this was a small-scale study, the authors did find that gender and the comfort level with using wikis for PKM affected student perceptions of some applied strategies. When developing strategies to support online PKM using a wiki, these factors need to be considered in order to meet the needs of diverse students. Future research may continue to investigate the role of gender and student comfort-level with PKM tools in the process of building an effective PKM.
Based on the results, the authors proposed the following methods to help improve the applied strategies in this study: 1) setting up a checkpoint during the online PKM process to ensure that all students have similar group work experiences and maximize the helpfulness of the group method to "socialization";
2) giving students an in-class training, including guidelines, instructional handouts, lectures, or worked examples on how to provide peer feedback to facilitate group communication and exchange of tacit knowledge in the online PKM process;
3) establishing a better peer review system to help enhance online PKM-related activities; 4) adding examples of KMS to help students understand how to better manage their personal knowledge with a wiki; and 5) giving students more freedom on the structure of the knowledge management system to increase their feelings of ownership towards their own work.
This study was a small-scale study that only included 57 participants and was implemented in specific online contexts with wiki assignments, which makes it difficult to generalize the results to a large population. However, the study did provide an insight into how a wiki site and PKM-related strategies could be used to support online PKM, which was the missing piece in the literature. Directions for future research would be 1) use qualitative research methods such as participant interviews or online observations to explore the actual process of online PKM;
2) include a larger sample size or include different types of online courses to help generalize and transfer the results to other contexts; and 3) further investigate how gender or student comfort level with using wikis for PKM influences the process of PKM building.
